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A. General Considerations
All solvents and reagents were purchased from commercial suppliers and used as received unless otherwise stated. Dry solvents were obtained by purging with nitrogen and then passing through an MBraun MPSP-800 column. H 2 O was de-ionised and micro filtered using a Milli-Q ® Millipore machine.
TBA salts were stored in a vacuum desiccator containing phosphorus pentoxide prior to use.
Triethylamine was distilled from and stored over potassium hydroxide. Size exclusion chromatography was carried out using Biobeads SX-1, with CHCl 3 as the eluent. NMR spectra were recorded on a Bruker AVII 500 (with cryoprobe) and Bruker AVIII 500 spectrometers. Mass spectra were carried out on a Waters Micromass LCT and Bruker microTOF spectrometers. HPLC analysis was carried out using a Gilson 322-H2 HPLC instrument, with a UV-vis detector set to 254 nm, and a reverse phase cyano analytical column (Discovery ® Cyano HPLC Column: 5 μm particle size, L × I.D: 25 cm × 4.6 mm).
Analytical chromatography was conducted using MeCN/H 2 O +0.1% Trifluoroacetic acid, using a a gradient changing from 5:95 to 95:5 over 20 minutes, at a flow rate = 1 mL/min.
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B. Synthesis and structural characterisation of rotaxanes 4a 2+ and 4b 2+
General procedure for the synthesis of rotaxanes 49, 9.77, 9.58, 9.53, 9.45, 9.34, 9.21, 8.84, 8.68, 8.22, 7.67, 7.51, 7.40, 7.31, 7.21, 7.11, 7 .06, 7.01, 6.91, 6.54, 6.46, 6.41, 5.62, 5. OTf: macrocycle 1b . OTf (17 mg, 0.017 mmol) and 2 . NO 2 (10 mg, 0.011 mmol). 
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Part II: Luminescence studies
General Procedures
All luminescence spectra and lifetimes were obtained using a Horiba Fluorolog 3. Spectra were collected in phosphoresecnce mode exciting at 360 nm using a flash delay of 0.05 ms. Titrations were carried out by starting with 1.5 mL of a 5 × 10 -5 M solution of the rotaxane or macrocycle and adding aliquots of a solution containing the same concentration of the rotaxane/macrocycle together with a known concentration of the anion under study. The change of intensity of each of the bands were determined by summing the intensity values across the band. Non-linear Stern-Volmer plots indicated that the decreasing luminescence is not due to collisional quenching. Lifetimes are quoted with an error of ±10%. 7a-f. Spectra, binding isotherms with fits and ratios of the ΔJ=2 band vs. ΔJ=1 and ΔJ=4 . 
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